Induction of procollagen type I gene expression and synthesis in human hepatic stellate cells by 4-hydroxy-2,3-nonenal and other 4-hydroxy-2,3-alkenals is related to their molecular structure.
4-Hydroxy-2,3-nonenal (HNE) has been shown to induce procollagen type I gene expression and synthesis in hepatic stellate cells (HSC), i.e. the cells responsible for deposition of collagen and other extracellular matrix proteins in fibrotic liver. Here we report that the stimulatory effect of HNE mostly depends on the contemporary presence of the hydroxyl group in position C4 and of the double bond between position C2 and C3 since equimolar concentrations of 2,3-nonenal as well as of nonenal did not procollagen type I synthesis either at mRNA or at protein levels. Accordingly to this concept, all the other 4-hydroxy-2,3-alkenals of different chain length tested on cultured human HSC (4-hydroxy-2,3-hexenal, 4-hydroxy-2,3-octenal and 4-hydroxy-2,3-undecenal) strongly induced procollagen type I gene expression and synthesis. The stimulatory effect of 4-hydroxy-2,3-alkenals may depend on the well known ability of these aldehydes to react with either SH-groups or NH2-groups of functional proteins.